Background: Long-term care is one of the most pressing health policy issues in Germany. It is expected that the need for long-term care will increase markedly in the next decades due to demographic shifts. The purpose of this study was to investigate the factors associated with preferences for long-term care settings in old age individuals in Germany. Methods: Based on expert interviews and a systematic review, a questionnaire was developed to quantify long-term care preferences. Data were drawn from a population-based survey of the German population aged 65 and over in 2015 (n = 1006).
Background
It is projected that the number and proportion of individuals in old age will increase considerably in the future decades [1] . Because old age is associated with the need for long-term care, it is projected that the number of individuals in need for long-term care will increase substantially [2] .
Most often, it is assumed that individuals prefer to life at home as long as possible in order to maintain, e.g., social ties or familiar surroundings. Individuals prefer care settings with a high degree of autonomy [3] . If long-term care is needed, home care is often provided informally by relatives or friends which matches the preferences expressed by care-recipients [3] . Preferences shift toward inpatient care when the need for care grows [4] [5] [6] [7] .
Generally, care provided in the community is less costly for the system of social security. Therefore, health policy in Germany, like in many other countries, aims at promoting care provided in the community ( § 3 Social Security Code XI). Nevertheless, informal and formal caregiving in the community is very time-consuming, especially when care-recipients are severely cognitively impaired [8] . Furthermore, it is most likely that (i) the geographical distance of family members, (ii) the employment rates of women and (iii) the proportion of elderly individuals living alone will increase in the next decades [9, 10] . Thus, provision of informal care will most likely become more challenging [11] . Moreover, recent longitudinal studies have found that informal caregiving is associated with various negative outcomes for the caregiver, such as increased depressive symptoms [12, 13] . Furthermore, informal caregiving can eventually result in abusive behavior against the care-recipient. On the other hand, studies have also shown that informal caregiving is associated with several positive outcomes for the caregivers including greater self-esteem or personal growth [14] .
For policy-makers as well as for various other stakeholders such as nursing services or informal caregivers, it is important to know which factors are associated with preferences for care settings. This might help to reduce the gap between long-term care preferences and reality which in turn might help to increase satisfaction of individuals in need for care [15, 16] .
Yet, little is known about preferences for the various long-term care settings in older individuals in Germany. In particular, studies are missing that examine the various predictors of preferences for care settings comprehensively. Furthermore, only a few studies investigated the predictors of preferences for long-term care abroad [17] [18] [19] . Thus, by using a large population-based sample of individuals aged 65 and over, the purpose of this study was to investigate which factors are associated with preferences for care settings (1. Home care; 2. Care in relatives' homes; 3. Care in assisted living; 4. Care in nursing home/old age home; 5. Care in a foreign country) in old age individuals in Germany. We focus on individuals in old age because these individuals are at high risk of needing long-term care [20, 21] , and it was shown that they are more knowledgeable regarding different aspects of long-term care [22] .
Methods

Sample
In 2015, n = 1006 individuals aged 65 and above living in private households with conventional telephone connection were interviewed by phone [23, 24] (Computer Assisted Telephone Interview, CATI). Fieldwork was carried out by USUMA (Berlin)-a company specialized in market and social research. The interviews lasted for about 25 min. Individuals were randomly selected from all registered private telephone numbers (using the Guidelines for Telephone Surveys from the ADM Arbeitskreis Deutscher Markt-und Sozialforschungsinstitute e.V.), enabling representative sampling. Furthermore, the numbers were computer-generated, allowing for ex-directory households as well. In addition, repeat calls were conducted at different times on different days of the week until an answer was given (if the telephone was not answered at the tenth attempt, the number was dropped). From the gross sample (n = 2346), n = 1006 interviews were realized (42.9%). Main reasons for refusal were lack of time/lack of interest (12.1%) and refusal to take part in telephone surveys (26.5%).
The authors of this study did not have any physical contact with the participants. Furthermore, personallyidentifying information from study participants were not collected and responses were anonymized prior to analysis. Based on expert interviews [3] and a systematic review of the literature, a questionnaire was constructed to quantify long-term care preferences.
Dependent variables
Individuals were asked to report their preferences for care settings: "When care is needed, I would like to be cared for …" (from 1 = "totally agree" to 4 = "totally disagree") a) at own home b) in relatives' homes c) in assisted living d) in nursing home/old age home e) in a foreign country A mid-category (indifferent in the choice question) was not included because we prefer respondents to make a definite choice. The five dependent variables were all dichotomized (0 = "totally disagree" and "rather disagree"; 1 = "totally agree" and "rather agree") to indicate high preferences versus low preferences.
Independent variables
As explanatory variables in this study, we used socioeconomic factors as follows: age in years, sex (women; men), living situation (living with partner or spouse; others (living alone; living with other family members; living with other individuals), region (West Germany; East Germany), education (without a vocational degree; apprenticeship, full-time vocational school; professional school or trade and technical school for vocational education; University, school of engineering), place of birth (born in Germany; born abroad), having children (yes; no), status of health insurance (statutory health insurance; private health insurance). In addition, it was assessed whether the respondent provided informal care for family or friends (yes; no). Furthermore, the current need of care was quantified by recording the level of care according to the German long-term care insurance: In order to claim for benefits of the long-term care insurance, individuals must need daily a minimum of 90 min of assistance with basic (instrumental) activities of daily living. Depending on the extent of care required, recipients are categorised into 3 levels after an assessment by a nurse or a physician of the medical service of the German statutory health insurance system. Need of care was dichotomized (0 = no level of care; 1 = level 1 to 3).
Subjective health was measured by using self-rated health, ranging from 1 ("very bad") to 5 ("very good"). Moreover, the involvement in the issue of need for care ("How much have you thought about the issue of 'need for care'") was assessed by using a 5-point Likert scale (from 1 = "very little" to 5 = "very much").
Statistical analysis
Bivariate comparisons between the two groups (high preferences; low preferences) were done using t-test and chi-square procedures, as appropriate. Multiple logistic regressions were used to examine the relationship between predictors and the five dichotomized outcome measures separately (own home, relatives' home, assisted living, nursing home/old age home, foreign country). Thus, five multiple logistic regressions were performed. The level of significance was chosen at a p-value of less than .05. Statistical analyses were performed using Stata 14.0 (StataCorp, College Station, Texas).
Results
Sample characteristics and bivariate analysis Table 1 gives an overview of sample characteristics. For example, most of the individuals were female (56.7%). Mean age was 75.7 years (±6.6 years, ranging from 65 to 96 years). Nearly half of the individuals lived alone in own household (46.2%). 38.0% of the individuals hold an apprenticeship degree/full-time vocational school. 83.6% of the individuals had at least one child. Mean self-rated health was 3.6 (±0.9, ranging from 1 to 5) and 6.0% of the individuals were in need of care (level 1 to 3). Furthermore, Table 1 displays bivariate associations between our outcome measures and independent variables.
Regression analysis
In multiple logistic regressions ( 
Discussion
By using a large, population-based sample of individuals aged 65 and above in Germany, the aim of this study was to examine which factors are associated with preferences for long-term care settings. We found that preferences for home care were positively associated with providing care for family or friends. This is in accordance with a recent population-based study among individuals aged 45 and above in Germany [25] and might be explained by the fact that individuals who already provided informal care are familiar with home care, so that the situation can be understood. Moreover, feelings of reciprocity (giving with expectation of future reward) might be important. In addition, it might be explained by strong family networks.
Preferences for home care were significantly associated with sex, living situation, need of care and self-rated health. Furthermore, sex, living situation, place of birth, having children and self-rated health were significantly associated with preferences for care in relatives' homes. In addition, preferences for care in assisted living were significantly associated with age, education and need of care. Moreover, preferences for care in nursing home/ old age home were not significantly associated with included independent variables. Age, education and place of birth were significantly associated with preferences for care in a foreign country.
Furthermore, we found that preferences for care in relatives' homes were positively associated with being male, and living with partner or spouse, which is also in line with previous findings [25, 26] . The former association might be explained by the fact that older women might prefer nursing home facilities when care needs are substantial [27] . Kasper et al. [27] have also shown that their husbands saw in-home family care as the best caregiving arrangement. However, there is also equivocal data suggesting that older men (aged 40-70) preferred care in paid/professional settings, whereas older women more often preferred kin/home care [28] . In total, we assume that the sense of being a burden to relatives might differ markedly between women and men. Nevertheless, only a few studies examined self-perceived feelings of burden to Comparisons between the two groups were done using t-test and chi-square procedures; Significant findings (p < .05) were highlighted (bold)
relatives from the perspective of care-recipients [29, 30] . Furthermore, most of these studies are restricted to palliative care settings [31, 32] . Thus, future research is required to clarify this relationship.
The association between preferences for care in relatives' homes and living with partner or spouse might be explained by the fact that compared to individuals living alone, individuals living with partner/spouse might have more family members or relatives who are willing to give aid or assistance. Thus, the living situation might be associated with the (perceived) availability of informal caregivers [6, 33] . We found that current need of care was significantly associated with long-term care preferences for home care and care in assisted living. This is also supported by several other studies in Germany and America [5] [6] [7] 34] . The current study also found that lower self-rated health was positively associated with preferences for care in nursing home/old age home and preferences for home care. These findings might be explained by the fact that individuals with low self-rated health prefer traditional care settings where they might receive strong support. However, this should be investigated in future studies. The relation between self-rated health and preferences for care in nursing home/old age home supports previous findings [4] [5] [6] [7] .
In total, need factors (self-rated health and morbidity) are strongly associated with preferences for care in assisted living as well as preferences for care in nursing home/old age home. This might be explained by the fact that individuals in need for care cannot be cared for outside an institutional setting to meet their basic needs (for example, bathing or using the toilet)-and satisfying the basic needs is of high importance to these individuals [35] .
In our study, preferences for care in assisted living were positively associated with higher education. While this is in line with a previous study [6] , overall the evidence is mixed [5, 34, 36] . For example, a study among older Korean Americans found that a higher educational level was associated with a lower probability of turning to all formal instead of all informal care settings. These differences might be mainly explained by discrepancies in cultural settings which in turn are related to expectations and family norms [4] .
As for long-term care abroad, only a few studies investigated the predictors of preferences for care in a foreign country. We found that these preferences were positively associated with lower age and being born abroad. The former relation might be explained by the fact that individuals in higher age groups might have different values or traits (for example, openness to experience) compared with younger individuals. Moreover, younger individuals might have good knowledge of foreign languages which is important since, for example, many caregivers in Thailand do not speak German at all or speak German poorly [37] . This finding is also in accordance with a population-based survey of the German population aged 14 and above [17] . Furthermore, age is positively associated with knowledge of care [22] . Thus, younger individuals might have unrealistic expectations about his or her functional status in old age. The latter relation (preferences for care abroad and being born abroad) might be explained by the fact that individuals who report being born abroad might be more flexible and are likely to be more open to new experiences [38] since they have left their homeland at least once. Furthermore, this latter relationship might be explained by the fact that these individuals return to their countries of origin in order to be cared for and supported by their relatives. We assume that our findings are in line with a previous study which found that preferences for long-term care abroad was higher in urban population compared with rural population [17] . This might support the idea that country of origin and the degree of urbanization reflect unobserved factors such as openness to experience or flexibility [39] .
It should be highlighted that our data were obtained from a large, population-based sample in individuals aged 65 and above. Furthermore, several care settings and numerous predictors were analyzed. Furthermore, this is one of the first studies examining the predictors of preferences for long-term care abroad. Four point (no mid-point) Likert scales were used. Thus, the chance to express a truly neutral position was not offered. However, the use of the four point scales might help to alleviate social desirability bias because it might change the intensity of the preferences [40] .
As this is a cross-sectional study, it is difficult to determine whether the statistical association identified reflect causal relations. Thus, longitudinal studies are needed. Longitudinal studies are also needed to guide policy makers. Moreover, we assume that other unobserved factors such as personality traits (e.g. neuroticism, extraversion etc.) might play a role in long-term care preferences [41] . Furthermore, our instruments should be validated in future studies. Individuals were asked to report their preferences for care settings (at own home; in relatives' homes; in assisted living; in nursing home/old age home; in a foreign country). However, we cannot conclude which care setting is preferred most (without making further assumptions). Thus, due to this fact and due to the cross-sectional nature of our study policy implications are limited.
Conclusions
Numerous variables used are occasionally significant, underlining the complex nature of long-term care preferences. A better understanding of factors which are associated with preferences for care settings might contribute to improving long-term care health services. This might help to improve the satisfaction of carerecipients with long-term care services.
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